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K& U CRORBMEMMNIRRIETH D Z Lo
72. [TCNQ(OMe),+-CO;:-CO;, -+ TCNQ(OMe)," ]
TIL.COFFEWMETH D Z & DB, TCNQ(OMe),™
7 VA VNIRRT kE BRI SRS S L7
ST, ZTHHORERIT, ERFERZ LB LT
% (X4),

2. 3 RERMWEBERWEICLLIEIEL

SIE O, WEE % 0,JF 100 kPa |[Z[EE L. 90 K
MO FIBRCHELZEZA 160K 2B —7 &
T HEEW A MBIz, 2O L, 160K
PIFT 02 WAEDNHRERIVICKEL SN TND Z &
ZRLTWD, ZD7=H, 160K LA F D% O
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DHE FEIRER TRALIIE 217 5 2 & CResEas
BAE BB ST TR, RERN/HZ DI
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28 K ~ L@ BAT 3 D B2 b 2 B0 L 7=
(45), Zhid, RS > TERT DR
it N A A MG RIRORKFRF & R
FET D720 THY . HAWFEITLIK T 2 HEE R
IR HRBR 2 2 - RO R TH 5 S,

3. BEXH
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Fig. 3. 023 A (100 kPa@300 K) T & B BHbZA L.

120, 1oCO,

Fig. 4. DFT 3H5IC X 2 2 HukH AAEA.
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Fig. 5. 120, 140, 160 K |23} % O, H AR X D1
{bZ:1k.

1. H. Miyasaka, Control of Charge Transfer in Donor/Acceptor Metal-Organic Frameworks, Acc. Chem. Res., 2013,

46, 248-257.

2. H. Miyasaka, Charge manipulation in metal-organic frameworks: Toward designer functional molecular materials,

Bull. Chem. Soc. Jpn. 2021, 94, 2929-2955.

3. W.Kosaka, Z. Liu, J. Zhang, Y. Sato, A. Hori, R. Matsuda, S. Kitagawa, H. Miyasaka, Gas-responsive porous magnet

distinguishes the electron spin of molecular oxygen, Nature Commun., 2018, 9, 5420(1-9).

4. J.Zhang, W. Kosaka, Y. Kitagawa, H. Miyasaka, Host-Guest Hydrogen Bonding Varies the Charge-State Behavior
of Magnetic Sponges, Angew. Chem. Int. Ed., 2019, 58, 7351-7356.

5. J. Zhang, Y. Cao, W. Kosaka, Y. Kitagawa, H. Miyasaka, Cooperative Magnetic Phase Evolution via Oxygen Spin
Coupling in a Layered Metal-Organic Framework, J. Am. Chem. Soc. 2025, 147, 35742-35754.

10



B BRER - R LF — MR B

B EEARRA SRR D1 DREH - EROHE
(Cu-Co-Ti B2 MMBHIM IS 5 ATREME S ER)

FAERZFE@EM BT OT2 B
(FBL BIRKT: MPBR L 28 —520)
KRR R A B SERT i Aot

Fundamental and practical research on high-performance multiphase copper alloys:
(A Feasibility Study on Microstructural Control in Cu—Co—Ti Alloys)
by OSatoshi SEMBOSHI, and Kazuhiro ITOH

1. ARE®

TR, BRERs TIlI/NVEE - SRR LA RUEICER L TR Y, WECHER SN b — B o Ettre(l
DROHNTND. KR, B TE2HENRT 28008 CILH SN 28648 TIE, EFEEROERIC
PRV, K0 ECIREE, BN, MIAME, MEWER SR D ENEEIZRSTND. —RNICRES&ICE
UWNCHREE ST P L — R 7 OBUMRIZH 503, EFETIE, FRHIREINTHREE&EHLIZ LT, 2 b
KT 22 WL S DD ED G TV D, RIFFE 7 L— 7Tk, R tiA Cu-Ni-Al 54128\ T,
Ni & Al DR 3:1 & 72 2 BB OBRIZ, ZOEE&E R EALERZ IR LB 5 &, fec-Cu REFEHIC
L1A#%1E (fec OBIRIRERE) 287 5 NsAURL 723 AT H U, B TR b 34 U 5 2 & s L T 5129,
ZHUI NI FEBEED y vl S EUOMBETHD. L, ZOAERTIE, HOE L CufHETICHY &
DONiBIWAI BEEICHEE L THEET L7120, HEEMIWE W HER S 5.

AHFFETIL, Cu-Co-Ti REAIZHEH L7z, Co & Ti D#ALLLE 3:1 & L7z Cu-CosTi A4:1E, Cu-Ni-Al &4
23T D NisAl OHT HZEE) & FHEL L T, fee-Cu FHH & RO T E DT LIAEIEZ AT 2 CosTi K738
AMTHT 2R Z TR T D 2 &2, BEFED Cu-Co-Ti =TT RIRREX* 6 TR EN S, & 51T, Cu RHRIZHT
% Co B LTI OREERRIE Ni ° AL TR TIEFIT/NE W, 2oz, frifsgfbichnzx CEEROMm L #
FFCED. ZDOZ D, Cu-CosTi &I miRlE & miE s M4 Fe il 2 7o a& L 22 ts A1 5.

LU B, Cu-CosTi A A4 T 25870 REERIT 2 N E THE SN TE LT, £ ORI B,
FREE RS X OMEEROZALIZET 2 ZEIC OV THaICHmF S T, £ 2 TRIFFETIE, £, Cu-CosTi
T RINEER 2 ERAICHERT D Z L2 RV E Lz, Fix O E AT 5 Cu-Co-Ti B4z ifEL, BW%L
TEVE &R RIS B I A MR A T T 5 Z & T, REBROIEREZRAT. KRIZ, BohmAE s, R
MBS HIFEC & D AR OFREHI X LT, MM —RhOBULEL 20t L, & O - EXA0FHE %2 ik
T5ZLICRVAREGERICTH T 2 EEMIbEES KON LB 2 et L7z, F7o, WIS L OR o
FBER 21T & LB, WA ORI T 2 520 L, ZVUEIZ 0k 5 FRE L OB 2 3 A 7

2. HEKR
2. 1 HBERS L UFHEE

FREAAAR A Cu- (0.5, 0.75, 1.0, 6.0, 8.0, 10) at.% Co3Ti & 725 6 FED &4 % & EIR R CTERL 72, R
B I C BB 3 L OVEIE, & S RIEE A i L, 2 O%EL A 28 L7-. ERIRER A ERT 579, £
7, Cu- (6.0,8.0,10) at.% CosTi A& A2 EAAENE (DSC) ([Tt L, FEFHRRI L OURFAHBRIEEE 2 5170 L
7-. EBIZ, D55 Cu-8.0 at% CosTi B4ITxF LT, 400~1000 ‘COIRFEFPH CTHEMIZET 5 £ TRERHE
B A E L7 RE A ERL L, o OEERZMERAEERNEEEICTEHR Lz, 22k, Cuft
FHHIZH51T D Co, Ti A [EFE & O IRFE R AFME 2 510 L 7-.

F 72, IEIRAED T8, KAHFIZTI80 CT3h OBMLEE AT > 72%, KHPTEam L. T b % 450~650 C
TRV Z 0 U 7. 3Bt OEE R 2 MERAGEERWE CRIE Lz, S 612, RBomEREZ iz 2
720I, Byl — A SHERZ FE Lz, MERBEICITERRE FIEE (FE-SEM), T O IcIE
B~ A 2727749 (FE-EPMA), #fdmisEfEirZIZiafE i (TEM) %M

2. 2 EBRKEROER
Cu- (6.0,8.0,10) at.% CosTi 4% DSC JIE L 7GR, SeEBGIREIZWT S 1109 C, EEEKE TIREIX
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1091 CTH Y, Ziub OB R EIERR 1400
OB T,

512, Cu-8.0 at% CosTi GO RS % 400~1000 C
O IR L PH C, 5 e R BVILER % i U 7= Bk e L CER
FREZT, GEOLEELREMT L. 400~
1000 ‘COEEHFE 1L, EE LRI, REIO I
PUENSHINT 25 Z &R SN, 728 x1E, 500 CT
I EEHRHIERIE 3.6x10° Q m, 980 CTIL 7.8x10°Q'm %
RLUT. HRBUROME) 5 Nordheim OX& W T, Cu

FHBIZ XS 2 (Cot+Ti) D -l [EFE & C (at.%) 2 H L 7. T ¥ ST
EILBIR FE & Cu REAH A O(Co+Ti) D A [ AR C & DB CosTi/at%

FRAFRNT LT2RE R, CIFBVLBIRE ISk L CHnL, Fig. 1 Predicted partial phase diagram of Cu-CosTi
BT (KW LT FoR TRl & (FHRSfR% R*  pscudo-binary system.
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Bon=R(1)iE, Cu-CosTi i TROEERAERT L
DTH5S.
PUbEofERz2E L5 &, Fig 1 1R T X 9 72 Cu-CosTi
R AIER SN S, Cu OFlSIE 1084 CTH
D, Cok TiBNEETHZ EICL V@S AT 5. Cu-

._..
[=]
(=]

2]
o

Vickers hardness /HV
3

(6.0~10) at.% CosTi DA AEFK TIL, 1091~1109 CD STt hested oo C 313 1
FPH CHEE ATEENAR D, Cu B ~D(Cot+Ti) D [
EAEBRIE Fig. | R CRIND. 3
—-— 550°C
60l —* m]-:fc
2. 3 BHICLLASEE. BEROEL D -

Fig. 1 DIREEX A #EAII1E, Cu- (0.5~1.0) at.% CosTi
B TIE, 980 CTOEMILLEEE, 450~700 Ch -
O TRV A = 212XV, Cu BHAHFIC CosTi
DT 5 2 EBR TR SN 5. Fig2 12, Cu-1.0 at.% Co3Ti
B4212 980 °CT 3 h OERILILELE, 550~700 “C THZ) 10T 107 10" 107
BULEE L 7= & &0, RO oy I— AR S & Aging time, t/h
BLRUEEROEACE R, BIRLH OB O S 13 80 C
HV TH o7z, 550~700 COWTIOIEE CTHEE X/ FF  Fig. 2 Variations in Vickers hardness and electrical
ZHEE & & b, Y—ZICE L% Tl S35 conductivity for Cu-1.0 at%CosTi alloy aged at 550 to
ML TT 5. #1Z, 600 CT8 hIFghL7slkl ¢k 700°C as a function of aging time.
fE (X 105 HV & 25 HV #800 L7z, SR IFEMR LA <
1L 37% IACS Th o 7=, WEhRFH & & HIZHML, B — 7 S T 53% IACS Lo 7-.

50+

40 [ Solution treated(980°C 3h) ]

Electrical conductivity /%ICAS

3.FLH

AL T, Cu-CosTi # LR EEDOEBIRERZIRE L. HFONTIRERD S OFRICHK S X,
Cu-1.0 at.% CosTi A& IR LALEL RS K O BVILER 2 Jiti L, S8EE, BN, HEE 02270 L
7o, IREERIOMEEEIZ &7 - TlE, DSC 2 &L 2 BVRHE DR A & BB 20 L, & bICEERNE
MO EERAZ S L2, Z08%, 900 ‘CLLEIZHWT Cu HFIZHR K TH 1.0 at.%0? CosTi 23 [EYE AIRET
b5 ENRE ST, Cu-1.0 at% CosTi @ X I L — Rt L7 & 2 A, R TE v I — R
S 105HVIZEL, TDL EDEERILS3%IACS 7o 7-.

4. SEXH

1) SR, EREet, R, IR, BRECE N, TRER, EAGES, &G4, 61(2022) 34-39.

2) BEABEKR, TRE, &BRs, mgkss, aifkd, Sz, &L a4, 59 (2020) 48-53.

3) S. Semboshi, R. Hariki, T. Shuto, H. Hyodo, Y. Kaneno, N. Masahashi, Metall. Mater. Trans. A,52 (2021) 4934-4945.
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TT A TR VGBI Fe-Mg fEFIREIC RIETHE AR IE D
SULRF BRI Oftk BEK, fam &, Wi 5%
RBERFBAREIZR A A8, =k ks

i

Microstructural features governing the strength of immiscible Fe-Mg joint formed by dealloying
by OKota KURABAYASHI, Hongchang ZHOU, Yoshiki MIKAMI, Takeshi WADA, Hidemi KATO

1. HAEEW

TR R DR B AT 2 BT D ITIT AR OBRBIEASLETH Y . (MBI TH I~ R T LD L
IR BB A AT A Z L CERIND, FRHIEZ R Z MR T 5 7o OICHEE 2T KD S b 03,
Pl ~ 2T MIMNHET DA DETH DD, REICBIT D8RG EZFH Lz #EakIREA &
R, EZTHRAIE, DA TCZOMSEET 2 BRESROBBREFRA L [T7 a4 07 Z8ARE TR
L. BMITRATETRRZHSEAREZ B SE 5 2 L T, MmEREMES ZRA T, TT7uA v 73nH
MBI 2EMEDEEORBRICEY . BETNOBEDTROLZRESELHETH Y . My % R
GEOEALE ATREICT 5, Wada H[1]1%, FeNi BiBEA 4% Mg IRIGICIRIET 5 &, 6405 Ni OANRE
~VEH L 7817 L72 Fe 2% Mg IR Clllpi& (A 4 A CHRkL L72 2 & T, Fe & Mg 2% 3 ot Mk
A S TR T2 2 & 2 Wi L, Fox[211F. FeiooNix 1 HJE 2 W CTHlA B C Fe-Mg 84 %
TV FEE O Ni RENEAHEE - TFIREZREST 2EELREFTHDH Z 2B LT L, AT,
Ni > X Fe ZZWHET 5 Z & T Fe ol TOMB AR 235 Fe-Ni BAER L, Mg LXGETT TR
AT HEZLUTHEA L, MTOMBREIZ - GBS L ORREREIC LISy Iat—va v
ZELT, HABOESHOR L O o il &k FMREOBRIC OV CTERNARTHMEZIT- 72,

2. AERRE

2. 1 FeMg#MFOIRTNETINERBSLVEREREICL AWM I aL—2 3

HEHRA A E—LEFHANT Fe-Mg HEARHMAEATA A LN L, RiED I 7 o ik 5H %2 B L2%,
Avizo V7 RO = TIZXYD | ZFNHATA AT — X OfE LY - ik - ERAGbEETV., #HFEO 3WLE
TV EAERR LT, Fig 11X, 850C, 1 Rl BVLEE 24T > 7= 4 umNi H > X Fe & Mg fillcBW T T7aA v 7%
[T DBEARIO 3RTHTH D, BEARIEIC Fe 38 L Mg @ 2 FIR I A - T EA B E K
L7ze ZD& &, Fe-NiJg2>5 Mg MIZHkIT 7= Ni 1&, Mg-Ni #5558 (Mg+MgoNi—Liquid) (2 X 0 ilHf & 72
. BEFOT VATRICE > TEEREINCHEH S22, 3WRILET NV EART HiRfEIZs VT, #
BRNIZ TS MEICAFAEL 9 5 Ni OFFEITEG Lz, EEEIZHIT 5 Mg OFE4#I%, Fe-Ni @76 ik sy
S5 Ni BIEAFT D700, TOFER L7 Fe-Ni JE#JE O Ni AR LV, BEREICEK LI-ERRE
D Mg F57 31T Fe MAILZ 17 2> TN L,

ZO3WITETNEANT, AREREICIDIEPEES I 2L —1a 2T, MPBICEL DGO
VOV THA L7-, Fig. 2 1%, TSR ARGIEISAMMER L7-RSIcB i 5, BEBOFWHEIC 1 DIET
DA ERT, HEEE Mg RO (BT 7 aA 78y 7 EESR) (28T 5, Mg L O Fe-Mg St
WIS HER R BN, ZOMEIL, Fe-Mg kFRICBWTT 7 A v 7y 7 BN biWEch v, 5l
RRBRIC I W BN R E 2 2 L 2R LT,
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Fig.2 B RGIRIET FIZBT D Fe-Mg fkFDIS o0 fi~ v & 7

2. 2 WFOSIRRAERES & UBEHEOHEBERR

Fig. 3 12 850°C, 1 B L5 BBV 21T 572 4 yum Ni H > & Fe & Mg ICBWCT 7 uA v 7 &{T-7=
BOMTOIE) — O T HERO KR Z RS, TT7 a4 7O IFEE 725 Ni H 5 & Fe OEVLHLREHE 1
R DA, AT OMRED Mg R TREZ EEIY | JREZRBEGDEMR TE o, —F7 T, BVLHERRHIA 5 I
MOBEIE, FASIEME 88 MPa (Mg M HREE D 51.1 %) THEMIEAZEZ L-, WWmEOBiEIcky,
Fe flOAREATENEF L TN &

nb \\Eﬁlifﬁ{:]:*?\T HA TN / { E.‘B ::: 4 pm Ni plated-Fe UTS: 172 MPa
TOECMgHTRELLZEDFAES 546 | —1123K1h
iz, ZOEBRERIT, AREHKREIC 2o | —12K5h
N NN o @ 120
Lo¥Rab—vasfiRe —HL £ 100 UTS : 88 MPa
oo BB 3 R < 72D L (Fe-NiJ8 2 80
KEO Ni BESED L, 2ictin § %
Fe-Mg ik FOT 7 A L TNy 7T 20

BUD Mg HAROMOT B0, | 0
—T1f BB W T Mg BIZ D050 14 Nominal strain /%

HA2 T E D8N0 < e | i

FERTIC ool tBEZHRD, Fig 3 #kF 0D 513G 7] — O A iltifitds KO o < 27 v ik

2. 3 HEBODEAVBRFRECEZLIME

T 300

MEBOBLBMTFREICEZXBWBIOOTHETD 55 o0 yoscommrrimne @
T, NihoELS% 1,4, 7 om AL, Ffkicsesmz: 82 ittt
TV, BADIESO Fe-Ni JEE/ER L7, FeNi BIZR2TT  §3 m il _
A VS ENBT, MEHORRE FeNi ORI 85 0 i
Kl 5, KFEATBESICH L CIIERRET, BAE 55 o e
D a-Fe ) AL b A XTHISL L BATRS Like 83 R ——
g{ﬁ};ﬁ@%{%% Fig. 4 AV %E/Er\}%' DOELBEEINT 52D g 0 @ 7 um Ni plated-Fe (1123K, 7h)
h‘ gﬁ}g“iiﬁ L/f: 7j§\ Vd =20 &:}Sb \fﬁﬁ};ﬂjﬁ!ﬁfﬂfﬂ LTI/ ’ ' Zompn:s‘:te Ia;:r thicli:ess n::‘rmalij:d ”
SHENHB LN, ZHUS ERBOEBRY HAY b4 [ by o Fe ligament size 1/d [.]
D 20 fFLA L7 5 & Fe MICTRS AT AERITRK H —
BIBEREEICIZ L A BB LN L BRI LTS, - e

Fig4 #HAE DR & TR ORI
3. BEXH igd4 HWAEIEDEL LT RE4%

(1) T. Wada and H. Kato, Three-dimensional open-cell microporous iron, chromium and ferritic stainless steel, Scripta
Materialia, 68 (2013), 723-726.

(2) K. Kurabayashi, T. Wada and H. Kato, Dissimilar joining of immiscible Fe-Mg using solid metal dealloying, Scripta
Materialia, 230 (2023), 115404.
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Synthesis of New MAX Phases via Liquid Metals Layer Replacement Reactions
by OSoma HAYAKAWA, Fangzhou LIU Takeshi WADA and Hidemi KATO

1. BAREHN

MuiAXe TRINDBIRILEMTH D MAX HHIZ, @B LET I v 7 AWM ORMEEZFF L, BYREMES,
ERULENE/ R BITEN D, FORENS . HE - BB~ OISR SN D 1L FiEH MAX FES B RR
TEUUXIN S DOT A ZAOMERER] EOFHERER A EIFRE S5, Fill MAX I I 21— a3 > TZOD
FEDRTRENTWED, BEFOSBIEDOHIIC LY, Rk

BLO b DNSEAFIET D 2 AT T, MAX FHE RO Repl (
& LCoREBEIEIMLR) 28R T 5, AFEEIH—F O eplacemen

A G RO AR L LCRE L X BB & I coscece’

- s o —000000 000000
HLZLDTH D, LMLR 135 E D& BEG~TiRIK E 725 ©00 0000 000000
MAX AR A BRI L. A 2 MR L 7o % % A LR BT P XS XL 00000000
DCHRFELNLVTEBRT S Z L THE MAX 21525 o8 Ti;SIC, e0eo0000 0
(Figl), JEATIFZE Cld, FFE D MAX AN E BTN & B2fih 92 000000— 6600 ee 0
LIRS DY MAX FEHICIEAT 5 2 E MG S Tn5 3 RO 00000000
M. FORIGA T =X LG IIREHTH 5, N Cu-Mgiais S TizCuC,

AAFFETIL LMLR O SGJRERZ PRI L, LMLR
ZHHRMAX FHOGRRTIEE LTS5 2 L 2 HIET, Fig. 1 : LMLR o>RH51
2. HERE
2. 1 SiBBEICRIFT LR FHOEE

T T A= BEAEIEIZ L0 TiSiCa Z /R U Imm MEIZ BT L 7=, 15 5 7250k 2 3855121218 L T LMLR 4L
A fE L7-, ABFFE T, Cu ORASIE T2 HAE LT Cu-Mg A48 % % V=, TisSiCs & CugMgss TAHH I
850°C, 950°C, 1050°C T 30 min {2i& L. < OWifi % FE-SEM |2 X W B E L OB 21772~ 728 2 A,
Tis(Si1xCux)Ca DAL RIE X7z, SRR IO TR AT & 520 L 72 fE . MAX FH @ Cu &8 &I
950 C T ISR ICEB W T, &b & WIHE%Z R L /- (Fig2), Fig2 2B % #t dih 1%
Cu(atm %)/ {Cu(atm %)+Si(atm %)} D% 779, & 512 850°CT 120 min @ LMLR AL & 1T~ 7= & Z A .850°C
TiX 30 min OAFIZ LR Cu B4 EOH D RS S 4172 (Fig.3).
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2. 2 Tis(Si]-xCUX) Cz a)filli 20

WET T A< BEREEIC LV ER LT TihSIiC & 10
CusMgs3 7475512 850°C C 120 min = L 7= 7BH %t 0
L. 1050 C & Crref\Vor 21772 > 72, Figd b5y %-m
PHEBY . FRECEOTHEERE—ZZROL § 2
Rirofz, TRICEY RAFEMKICEBNT 3
Tis(SitaCux)Ca 1 1050CUL FTRETHH Z MR T 40
WX, -50
TisSiC2 12%f L. 850°C. 950°C. 1050°CC 30 min 0 . . . .
@ LMLR &&@%??Of:?ﬁ*/"@ ‘: 7 H;‘%ﬂff&%ﬁ%%?ﬁ‘ 0 200 400 600 800 1000
72572, 950°C. 1050°C TIRIE Ky & 3ok b D Bs Temperature / °C
b VANEg LN : =
iﬁg%éxiégéfﬁigﬁiigfgﬁﬁ% Fig. 4 : Tis(SiixCux)C2 (1251 5 DTA S5

950°CC 120 min @ LMLR L%, MR OHTZ1T/0 o7& 2 A, RHHDIZE A LN TIC &b REHFIC
MAX #H & & 2 DAL A EPTIEMERR SR Do T, ZAUD OFER LY | CusMgss 185 % - TisSiCr & —#k 72
Tis(SitxCux)C2 129 5 720 DIRE A1 850°C 5 950°C ORI H D = & SR S iz,
PLEDOREFR XV | Tis(SiixCux)Ca 1L LMLR 4LEL % 950°CLL ETHEN L7235510, MAX fIfEIEZ RFFC X 72 <
IRBH T ENRBEINT, LOLRNRD, ZHUL Tis(SiixCux)C2 BIROEEAZEEICER T2 0Tz,
CusMgnEGHFICS B IND Z IR > THRPEITT 57D ThL B X BNLD,

Fig. 5 : HREIZI 1T 5 LMLR A% 0 X 7 mflfgkds KO8 950°C THLEE L 7250kt EDS + v 7

3. £&H

AMFFETIE, Cu-Mg IBETAE % 7= LMLR ZLEE I X V) TiSiCaA231F 5 Cu E#ssE ks L UL ENE 478
L, TORE, —EDIRESRMET TIE 872 Ti(SiixCu)Co DA ARETH H Z EWVRIB SNz, £z,
FOSRE D EFIZED MAX FHOZEMEME T L, 950 CLLETIZ MAX FHOSENRIBR S T-, 5%, 1E
BUSCRE O FEAM 2RSS ARAT 36 K ORI DI S W TR A2 D T, EHICDRIZEIT S LMLR 4L
a2 W MAX FE O RRGET BT > T <,

4. BEXR

(1) Md. Shahinoor Alam, et al., Royal Society of Chemistry, 14, (2024), 26995-27041.
(2) Martin Dahlqvist, et al., Materials Today, 72, (2023), 1-24.

(3) Oliver Dezwllus, et al., Scripta Mater ,104, (2015), 17-20.
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Strength Meets Machinability: The Synergistic Role of B-Isomorphous Elements in 3D
Printed Titanium Alloys

Chi-Ho Ng'?, M. Adeel Zafar?, Mandeep Singh?, Matthew S. Dargusch?, Kenta Yamanaka',
Michael J. Bermingham?
Institute for Materials Research, Tohoku University, Sendai, Japan
2Centre for Advanced Materials Processing and Manufacturing, School of Mechanical and Mining
Engineering, The University of Queensland, St Lucia, Queensland, 4072, Australia
e: ng.chi.ho.c6@tohoku.ac.jp

1. Research Object

Additive manufacturing (AM) offers potential for customised titanium products but often results in undesirable
variations in mechanical properties due to metastable phases and columnar grains. Research has addressed this, including
alloy modification [1]. Recently, incorporating B-isomorphous elements (i.e., high-melting-point elements that are
miscible with B-titanium) has proven to be an effective alloy design strategy. This approach tackles phase heterogeneity
and columnar grains, thereby improving mechanical properties and removing anisotropy in commercially available
metastable p-titanium alloys [2].

Such principles improve titanium's suitability for AM and enable quick production of quality parts. Most research
focuses on mechanical performance and grain size, neglecting machinability. AM parts often require precision machining
[3], regardless of the process (laser powder bed fusion or wire-based directed energy deposition). On the other hand,
titanium alloys are hard to machine, so understanding how alloy composition affects finishing and surface quality is
crucial. While AM titanium machinability has been studied [4], little is known about machining modified alloys with
unmelted foreign particles. f-isomorphous elements, such as tantalum (Ta), are of interest for alloying with titanium to
improve mechanical performance [2]. Ta is used in additive manufacturing to modify titanium alloys [5], enhancing
strength and ductility. Although such alloys meet ISO 7209, their machining behaviour is not fully understood, especially
the effect of unmelted refractory particles, mainly B-isomorphous elements. This study added Ta to Ti-6Al-4V via laser
powder bed fusion (L-PBF) to explore its effects on grain refinement, mechanical properties, and machining performance.

2. Experimental Results

The addition of 10% Ta to L-PBF Ti-6Al-
4V significantly refines the microstructure,
yielding a 47% reduction in prior -grain size
(to 23.36 = 4.33 pum) and a transition from
coarse columnar to a mixed fine columnar-
equiaxed morphology (Figure 1). EBSD
analysis substantiates this shift, showing a
halved maximum MUD value and a drop in the
texture index from 12.11 to 1.96, indicating a
substantially weakened preferred orientation.
This refinement is primarily driven by
enhanced constitutional supercooling (ATcs)
resulting from an increased Q value (~80K)
and an expanded freezing range ATgr (~32K).

; bk - i Buitd
Furthermore, partially dissolved Ta particles Bl & S "I""e""""

serve as heterogeneous nucleation sites, ] ) ) ) )
Figure 1 Reconstructed B orientation EBSD maps for the (a) Ti-6Al-4V and (b) Ti-

creating localised, Ta-rich supercooled liquid
6Al-4V+10Ta

envelopes that effectively promote equiaxed
grain growth.
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Figure 2 Compressive stress-strain curves of Ti-6Al-4V and Ti-6Al-

4V+10Ta were obtained through compression tests on cylindrical

specimens

To accurately quantify fluctuating machining forces,
Root Mean Square (RMS) values were used, revealing
that the Fy (lateral) and F, (feed) components
predominate, while F, remains stable (Figure 3a & b).
Although the addition of 10% Ta generally reduced Fx
and Fy compared to the base Ti-6Al-4V, a transient
force surge at 1200 mm? suggests that hard Ta particles
may act as rigid inclusions (Figure 3c), causing
localised contact stress and temporary tool-workpiece
instability before steady-state chip formation resumes.
Machinability was further evaluated using Specific
(SCE), SCE =

te_ [ JEE+FF + FAdt

dimensional force vector modulus to measure material
resistance over time. Results indicate that Ti-6Al-
4V+10Ta is
requiring approximately 0.4 J/mm? less energy than the
TI-6A1-4V alloy, with minimum SCE values (6.76

Cutting Energy defined as

integration of the 3-
Vrem

more energy-efficient to machine,

Force (N)

Tantalum addition (10 wt.%) to Ti-6Al-4V induces a
significant strength-ductility trade-off (Figure 2),
increasing yield strength from 1259.94 MPa to 1360.62
MPa while reducing elongation to failure by
approximately 24% (11.21 £ 1.18% vs. 14.80 + 1.15%).
This strength enhancement is driven by the synergistic
effects of solid solution strengthening (i.e. facilitated by
Ta solute gradients around partially melted particles) and
grain boundary strengthening from refined prior B-grains,
and the presence of Ta particles that impede dislocation
motion. Conversely, the reduction in ductility is
attributed to these undissolved refractory particles acting
as localised stress concentrators, which facilitate
premature cracking and limit the material's capacity for

plastic deformation.
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Figure 3 (a) Measured force signals during machining Ti-6Al-4V for

different directions (Fx, Fy, Fz); azoomed-in view shows periodic

fluctuations. Cutting forces and specific cutting energy (SCE) for Ti-6Al-4V

and Ti-6Al-4V+10Ta as functions of material removal (mm?®): (c) RMS

values of force components; (d) calculated SCE.

J/mm?), and compares favourably with literature benchmarks (Figure 3d). This energy advantage persists until significant
material removal (1950 mm?), at which point impending tool wear begins to equalise the machining resistance of both

specimens.
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Development of dual-functional titanium surfaces with enhanced osteoconductivity and
antibacterial activity via alkali-hot water treatment and nitrogen doping
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Masakazu Kawashita, OHiroyasu Kanetaka

1. Research Object

Titanium (Ti) and its alloys are widely used in orthopedic and dental implants because of their excellent
mechanical properties, corrosion resistance, and biocompatibility. However, their intrinsic bioinert nature
limits early osseointegration and provides little resistance to bacterial colonization, which together negatively
affect long-term implant performance. Accordingly, the development of titanium surfaces that can
simultaneously promote bone integration and suppress bacterial adhesion remains an important clinical and
materials science challenge [1]. In our previous work [2], alkali-hot water treatment (AWT) was established
as a simple and effective surface modification strategy to enhance the osteoconductivity of titanium. This
treatment produces a hydroxylated nanostructured surface that improves surface wettability and promotes
osteoblast adhesion, proliferation, and differentiation, thereby providing a stable bioactive platform for bone—
implant integration. Despite these advantages, AWT alone does not confer antibacterial functionality.

Building on this foundation, the present study aims to develop a dual-functional titanium surface by
introducing antibacterial activity through controlled nitrogen doping of AWT-treated titanium. Nitrogen doping
under an ammonia atmosphere is employed to modify surface chemical states while preserving the favorable
surface structure and cytocompatibility achieved by AWT. Particular emphasis is placed on elucidating the
time-dependent effects of nitrogen doping on surface properties, antibacterial performance, and osteogenic
cell responses. The overall objective of this project is to establish a practical surface engineering strategy for
titanium implants that integrates enhanced osteoconductivity with effective antibacterial activity, thereby
improving long-term clinical reliability.

2. Experimental Results

Commercially pure titanium specimens (CP Ti) were first polished and then subjected to alkali-hot water
treatment (AWT) to generate a bioactive surface, followed by nitrogen doping at 500 °C under an ammonia
atmosphere for different durations (1, 3, and 5 h). The effects of these sequential surface modifications on
surface characteristics, antibacterial performance, and cytocompatibility were systematically evaluated.

500°-1H 500°-3H : : 500°-5H

EA A Aty # A i SR 4 HREY L T s o b Sum
Figure 1. Surface morphologies of all specimens observed by SEM: CP Ti; AWT; and AWT with nitrogen doping
at 500°C under an ammonia atmosphere for different durations (1, 3, and 5 h). Scale bars are 5 ym.

Sum 3 Sum
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Network-like structural features were observed on the AWT-treated specimens, forming a nanostructured
surface consistent with our previous findings [1]. Subsequent nitrogen doping did not induce noticeable
changes in surface topography or roughness across all doping durations (Fig. 1), indicating that the primary
surface morphology established by AWT was preserved.

XRD analysis showed no formation of secondary crystalline phases attributable to nitrogen doping. In
contrast, FT-IR spectroscopy confirmed the incorporation of nitrogen-related chemical states (Fig. 2). In
particular, characteristic Ti-N and Ti—~O-N bands were clearly observed for the 3 h nitrogen-doped
specimens, suggesting effective surface chemical modification. Contact angle measurements demonstrated
that nitrogen doping altered surface wettability in a time-dependent manner, reflecting changes in surface
chemistry rather than morphological effects.
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Figure 2. FT-IR spectra of all specimens: CP Ti; AWT, and AWT with nitrogen doping at 500 °C under an
ammonia atmosphere for different durations (1, 3, and 5 h).

Antibacterial activity was evaluated using E. coli under visible light conditions via the film contact method.
All nitrogen-doped specimens exhibited enhanced antibacterial performance compared with the AWT-only
control. Among the tested conditions, the 3 h nitrogen-doped surface showed the most pronounced reduction
in bacterial viability, with statistically significant differences (P < 0.05), whereas shorter or longer doping
durations resulted in less effective antibacterial responses.

Cytocompatibility was assessed using MC3T3-E1 preosteoblasts through WST-8 assays. Cell viability and
proliferation on nitrogen-doped surfaces were comparable to those observed on AWT-treated titanium,
indicating that nitrogen incorporation did not induce cytotoxic effects. Notably, the 3 h nitrogen-doped
specimens maintained favorable cell responses while exhibiting superior antibacterial performance.

Overall, these results demonstrate that controlled nitrogen doping can effectively introduce antibacterial
functionality to AWT-treated titanium surfaces without compromising cytocompatibility. The findings further
indicate that nitrogen doping duration plays a critical role in balancing antibacterial efficacy and biological
compatibility, with the 3 h treatment condition providing the most favorable balance between antibacterial
activity and cytocompatibility among the tested conditions.
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Rapid antimicrobial activity of pure copper coatings fabricated by multi-beam blue diode
laser cladding
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1. Research Object

Copper has long been recognized for its strong antimicrobial properties and has attracted increasing
attention for applications requiring rapid microbial inactivation, such as medical devices, hospital surfaces,
and hygienic environments. In particular, rapid antimicrobial activity occurring within minutes is crucial for
suppressing early bacterial adhesion and preventing subsequent biofilm formation. However, the practical
implementation of pure copper coatings using laser-based additive manufacturing remains challenging due
to copper’s low laser absorptivity and high thermal conductivity, which hinder stable and controllable
processing. To address these challenges, multi-beam blue diode laser cladding has emerged as an effective
approach for the fabrication of pure copper coatings. Owing to the higher absorption of blue laser
wavelengths by copper, this technique enables the formation of dense and well-adhered copper coatings on
metallic substrates with improved process stability. While the feasibility of this method has been
demonstrated, systematic evaluation of the rapid antimicrobial performance of such copper coatings remains
limited.

The objective of this study is to evaluate the rapid antimicrobial activity of pure copper coatings fabricated
by multi-beam blue diode laser cladding. Focusing on short contact times on the order of minutes, the
antimicrobial performance of the copper-coated surfaces is assessed using both gram-negative (Escherichia
coli) and gram-positive (Staphylococcus aureus) bacteria under standardized testing conditions. In addition
to quantitative antibacterial evaluation, qualitative observation of bacterial viability on the coating surface is
incorporated to better characterize the immediate antimicrobial response. Through this study, we aim to
clarify the effectiveness of laser-cladded pure copper coatings in achieving rapid antimicrobial activity and to
provide fundamental knowledge supporting their application in environments where immediate bacterial
inactivation is required.

2. Experimental Results

Pure copper coatings were fabricated on SUS304 stainless steel substrates using multi-beam blue diode
laser cladding, hereafter referred to as LC-Cu. The rapid antimicrobial activity of the laser-cladded copper
surfaces was evaluated with a particular focus on short contact times on the order of minutes. Uncoated
SUS304 substrates were used as the native control, while bulk pure copper plates served as the positive
control.

-
L R Rk ~3u
Figure 1. Photo of specimens used in this study. Specimens from left to right are: SUS304, p-Cu, LC-Cu.
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Antibacterial performance was assessed using a film contact method in accordance with JIS Z2801
standards. Two representative bacterial species were employed: Escherichia coli (Gram-negative, JCM 5491)
and Staphylococcus aureus (Gram-positive, JCM 2413). Bacterial suspensions were applied to the specimen
surfaces, and contact times of 3, 5, 10, and 15 min were investigated to characterize the rapid antimicrobial
response. After surface contact, bacterial survival was evaluated by colony formation following incubation.
Quantitative analysis was conducted using multiple specimens (N = 4), and statistical significance was
assessed by ANOVA followed by t-tests.
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Figure 2. Rapid antimicrobial activity of laser-cladded pure copper (LC-Cu) surfaces against E. coli (left)
and S. aureus (right) evaluated after 3—15 min of surface contact. Bacterial survival is expressed as CFU/mL,
with uncoated SUS304 (Sub) and bulk pure copper (p-Cu) used as controls (mean + SD, N = 4; P < 0.05).

For E. coli, the LC-Cu surfaces exhibited a pronounced and time-dependent antimicrobial effect compared
with the uncoated SUS304 control (Fig. 2, Left). A significant reduction in bacterial viability was observed
within 5 min of contact (P < 0.05), and further decreases in survival were detected with increasing contact
time. After 15 min, bacterial survival on LC-Cu was markedly suppressed, approaching the level observed on
bulk pure copper. In contrast, uncoated SUS304 showed no appreciable reduction in bacterial viability over
the same time period. These results indicate that LC-Cu provides rapid antimicrobial activity against Gram-
negative bacteria at minute-scale contact times. A similar rapid antimicrobial response was observed for S.
aureus (Fig. 2, Right). The LC-Cu coatings demonstrated significantly enhanced antibacterial performance
compared with SUS304 across all evaluated contact times. Although S. aureus exhibited slightly different
sensitivity compared with E. coli, a clear time-dependent reduction in bacterial survival was evident on LC-
Cu surfaces, with statistically significant differences observed at specific time points (P < 0.05). The
antibacterial efficacy of LC-Cu against S. aureus was comparable to that of bulk pure copper, confirming that
the laser-cladded copper coating is effective against Gram-positive bacteria as well.

To further visualize bacterial viability on the copper-coated surfaces, fluorescence staining using a
bacterial viability detection kit (DAPI/PI) was performed for qualitative assessment. Preliminary observations
revealed distinct spatial distributions of viable and membrane-damaged bacteria on the LC-Cu surface after
short contact times, supporting the rapid antimicrobial activity observed in the colony-based assays. Detailed
quantitative analysis of the fluorescence images is currently ongoing to elucidate the distribution and
inactivation behavior of bacteria on the copper coating surface.

Overall, these results demonstrate that pure copper coatings fabricated by multi-beam blue diode laser
cladding exhibit rapid and robust antimicrobial activity against both Gram-negative and Gram-positive
bacteria. The minute-scale antibacterial performance observed for LC-Cu highlights its strong potential for
applications requiring immediate bacterial inactivation.
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Evaluation of Antioxidant Activity and Cellular Effects of Salt Lake Minerals
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b5, RFFEO HIIE, ZOBKRBEROINT I 2T VK THD GSL-MW 23459 25 A ELHIEEENE 2 B & vz
THZETHhDH, BEMIZIE ERNOBEA R L APEICS W CEE 2 &E 2 7= biE )ICEB L,
Bl 7 ) —F DN EEEOFMMA2IT 272, 51T, OERN~ORHEZE 2 b i ABRHES M (hGFs)
X9 AR U CREM L 7=,

2. MR
2-1 FEAME

AT IVBRIZEE U COKEIRICE D, e I 2 7 VT Mg 101 mg/ml, Na3.1 mg/ml K 2.1 mg/ml |
SO4 21.4 mg/ml C1 275 mg/ml Th o7z, S HIT, EEEAETECLY, BE LREEICE L TE, Bk T
12,347 mOSM/kg Th -7z, AMFFETIT, FIKETITHN L7 b D& FERICEH L LT,
2-2 FiR bTE

GSL-MW OHIERLIEMEFEM L, BT A B8 (ESR) A T v vy 7iEE W TN L 72, HPX-XOD
FIGRIZE D AEREND A= R—=FF L RT7 =4 TV hL (0, ) ISk HHEREBRF LIz, BUGRIC
7 v 7HITéH % DMPO & GSL-MW ZiRIN L TRIEZ{T-72 & 2 A, Oy X, GSL-MW DU IZKAT
LT 52 iR sn (Figl-1), W T, 7=V b RISICE W ERESNR D Ruxo v Vb
(HO » ) IZXT 2WHERIC OV T HRHMIZIT > 72, [FERIZ DMPO & GSL-MW @ L CHlliE L 725 4 HO -
DB SN, ZOHO - IZBLTH, GSL-MW OIRINC X 0 KT 220 035380 b e (Fig 1-2),

——PW ——10timesdiluted —— Undiluted
——PW ——d0timesdiluted —— 10 times diluted

@ DMPQ-OCH .

¥ i i "
T 1 I 1
o Magnetic field (mT) ! 3 Magnetic field (mT) M
Fig.1-1 HPX-XOD S &5 027~ Fig.1-2 Fenton i &% HO -
HEIENE TH LT
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S 512, DPPH (2,2-Diphenyl-1-picrylhydrazyl) % H» 100 -
=R RIC LY BB T U NEEIEEIZOWT ™
I A AT o 72, AZFEERTIE, GSL-MW OHifgb /) %
BKEIZTHWr 2720, RN RFIBEHETH D
L-7 Aa e rga bt g e LTHY, EF D
DPPH § EAEH OiE & fiGE L 7=, FEBRORSE 5 GSL-
MW & L-7 A3 /VE VO IFIZBWT, o7
DFRIEE KA L CDPPH 7 ¥ H LA ET HH
MR S 7= (Fig1-3), L L, T OIEHREEICIT 201
ZENR S5, GSL-MW OZhEIE L-7 A 3 /)L B g
LU L TR THAZENHLNE ST, b - i €5 1E 0008 O o4 04
P22 0.1 mg/mL DEFED L-7 AL E VB TH - T
. TOREIT 2.5 (5RO GSL-MW OZhEDK) 3
'fflz':‘bi\% LTEY, L-7 X=)b EV@?@*@@T%UV&T& Fig.1-3  GSL-MW & L-7 % S EUBRIC L D
W2kt LT, GSL-MW OIEMHEIZRENTH D Z L D3R DPPH {4 £7E M

-,

2-4 ARG GH

BT a7 MRRBIZS D hGFs & W T,
B E DML IETEIC MAE T B A T L 72, EBR
FffE LT, MRREDORZ2 D GSL-MW, FEMExt
BE L Cofik, BILOAEHEBSEEIZEV 0.9%
NaCl # Hv, 2o Z Mgl st LT 3 srfisft (A
WLBE) IET-t%, BRHIASHR A ATV 24 BEfEER R L7
B oD H Bk B A A U 7= (Fig 2), £ 956 IREE DR
T 5 & MKIC X DETLEE 21T o T2 BETIE,
IRIRIRBRIRIZ K 2 B 70 1= 12 25 1 25 205 Al e s~ ]

@*ﬁ{g%%l %E: Lf: & %2 %n\ Eﬁ%ﬂﬂﬂ@%ﬂi% Control Pure water 0.9% NaCl 1000 times 102;’.?:\;(&“1]2::&5 Undiluted
L<EVMEE /R L7z, F£72, 0.9%NaCl (2 X DAL

HEECRBWTY, AT EZ 2ATORPSTERLE  Fig2 GSW-MW 0578 2 7 B E IZ 51T 5 3 40
B & bl U C L IR AR RIS 33% DI D3R 6 HLE ORISR

NI Z L, WA EEEIRIC X 2 S 2 Wi

BREZH 72 BB DRI S 7, GSL-MW RUERRE O B RE L Tid, 10 f538 X O 100 £575 89k 22 F VO CRiTALE 2
Toleh . £ DEFRIT 0.9% NaCl FLEE & [FFEE O L~V CHERF S LTz, — 5T, BRI GSL-MW
WAL, MAUERRE & R AR O KRIE 22800 3 BLEL S v, @R E CldsgWieEEE 26
THZLENHLMNE 25T, 2B, 1000 577 GSL-MW ALHIRE O AfFRIT, FARHEE & el a &
ICEVMEZ R LB DD, 0.9% NaCl JLERIZ R IE 2 o 7=,
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AWFFEIZ LD . GSL-MW IZIZHHE 7 ) —F U H IV EHET DN H U . GSL-MW (2 X 2 BiTLEL A3l
KIZE DAREBIEA b LU AR EOBEERBRESM)SD hGFs 2R# T2 ENHALNE R, b D
FESIL, GSL-MW MEFEZR O PEBRBE A MERF T A 71D OFHRHEAI L 2 0155 Z LA RB LTS, Lol
Do, WSONDRIFEKARE LTHRATH D, HF—I2, GSL-MW O 7 ¥ /WEETEM 2 9 Bl X8RS T
RHTHD, FH I, GSL-MW O 7 ¥ MAEETEM: & HIRREN R & OB Z2BIEME KA L L TART
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ST L LBz, 1ERABFICE L CHLIFEZ D TV TETH D,
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Takayuki, M ; et al. Radical Scavenging Capacity and In Vitro Cytoprotective Effects of Great Salt Lake-Derived
Processed Mineral Water. Antioxidants., 13(10), 1266 (2024)
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GYRF L NA A - ESRFERRADEL S B

E—REFAESSUERICEDNIL—VREX TV M
Co-Cr-Fe-Ni-Mo &€ DM ERIZRIXT Fe - Ni DFZE#ZER

FAERZR R TOER O LW, Mk, PRI, kiEmz
WE - MR TERRAS MREM R e 2 — DR

Elucidation of the effects of Fe and Ni on plastic deformation of Co-Cr-Fe-Ni-Mo alloys for
balloon-expandable stents: First-principles calculations and experimental approaches
by OKyosuke UEDA, Hai HIYAMA, Tomoki NAKAJIMA, Takayuki NARUSHIMA and Ryoji SAHARA

1. HEREH

Co-22Cr-17Fe-15Ni-4Mo (mol%)i& ASTM F1058 IZHiME SN D EERHAEETH Y | ENTBE, TR LW
MEMEEZETDHZ LD, 2= R AT b WS ZERERICAV DD, (KR EMEER~O Bk
EVIOIBLEMNO AT ML RD Lo 03, FME LTS HRDEWGIRIRES - fRERIRE - St
PERFRINTND, 7SI — EIRI A 7 o MIBHEE BRI E ORRRFF 25 720, 2 O\ R 2
B OHRENME LR D,

FEIE K Ffa = /L % —(Stacking fault energy, SFE)IX M A28 D XELHIR 1 Tod H A3, SFE & EBRAVICE
T 52 EOIRGTIER, —, HJREFRIZ X D SFE OoF X, wEMOMAERNEME L 25 %00
REBIZBWTHLAEMTH D,

AHFFETIL, Colli LEREETH D Ni B LU Fe 28 B L. Ni B & U Fe £ SFE 3 L OMRAY RIS
RIETHBLZRESTHIZLEAANELEQ, Z0do7 Fu—F L LT, HEMEFEIC SFE 2345
L e BT, FEBRAVICHAIFARZ LI K OB R 2 A L 7,

2. HARME
2. 1 H—REHEIZK S SFE O

% — R 1X, VASP (Vienna ab-initio simulation package)% FA\V 7=, AH AIE FE4] & L3 % 72912 SQS
(Special quasi-random structure) €7 /L& {ERk L7, A—/3—& /LI face-centered cubic #i 3 X4X9 (3 108 Ji
Ty& L, MEkIE Co-23Cr-yFe-xNi-5Mo (mol%, x = 0-27, y =0-29) & L7z, Se&REERE% O A — S—T )LiZxt
L, BEZEBLO<N2>FMOEMEZEAT LI L CHEXRMEEALL, —RIEEBRBET RLF—
(Generalized stacking fault energy, GSFE, Yosr) % Yasr = (Easr — Eo) / A KLV HH L1z, T 2T, EISEEMEM DR
BIRDO TR LF —[m]], Ecse 13 —MACFE XK % A7 2 REEDO T F /L —[ml], A IZFEE Kb 0O i fe[m?]
T& D, Fig. 112 GSFE # ARi(Perfect)F LUV 9 JBIT<112>7510)1238 % ¥ C GSFE # A% (USF: Unstable
stacking fault, ISF: Intrinsic stacking fault, UTF: Unstable twin fault, ESF: Extrinsic stacking fault)(> A —/~—t& /)LD
B & 773, Fe, Ni il E 2L SET-BERICHONWT, ZRENOREBIZISWCHEAIC L W F I L7z GSFE
(YusF, Yisk» YuTr, Yese) & Fig. 2 (¥, MEMED IR G S, BRI EE ) = xR v —2 b & sk
T2 Wb, B8P N b LI Fe iR &yisr DBfR % Fig. 3127”77, Ni b L<IXFelRENEMT S
& Tyse 1 ZHML, ZOWEIMERIX Fe KV Ni TREWZ EDVRHL LRS-, ZiUE, Co-Cr-Fe-Ni-Mo
REBIZIBWT, NildFe 1V b SFE ZHMISELMRNE NI L ERLTND,
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Fig. 1 Schematics of supercells with a nine-layer fcc structure and a relative translation along <112> direction.
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2. 2 ZEBRIC& SO STE

e JE I B AR 12 C Co-22Cr-yFe-xNi-4Mo-2Mn-0.4C (mol%, x =
0-26,y=0-17)4 %ﬁmg%HZﬁﬁ@%ifﬂwiLi_ b SAPN
EARIEIE(1473 K, KRR, Z200) & IR LW (1473 K, 18 ks Ar R
R, KEEH LTz, BB E 36-51%DREA T = — U0 71k,
T L BVILER(1273-1323 K, 0.9 ks, Ar FEPHK, KI) %6 L. i Stohs
7820 um FEE O BAEBLAERR & LT,

Fig. 4 [ZBHHE 1.67 X104 s D 5| 8ERER % ORI L 7250kl oetf
(hexagonal close-packed ##%i&)%) $%%‘/\%%ﬂﬁk IRLTTmy FL
XM ERT, BHBE~LT YA MEREICHE D BRI, Ni &
DHIM$ 252 L THAD Lz, i N1 iﬁﬁ%ﬂﬂ'ﬁ”é Z & TytA
(face-centered cubic HiE)ZEMENRNEM L7 Z &% /R L, SFE AN
L2 L HEWRT 5, 2 OfEFITFHE TEH L7z Ni BEBIMCHES
SFE L5 LHG L. P OMWEETEHIEN ~ LT A RO D
LR T RICENT D 2 &R T 5,

£EE&T NiBIW Fe {)i%ﬁkj@ PR VS X OV JE O BEFR % Fig. 5
R, ek, XAz —JFERE A TR L/f\_'YISF HRL7-. Ni
B I Fe %&i%k%l%ﬁ%ﬁé:ﬁi@“ 0.2%IM 7N IFIE L A EREE K
EE o t, —J7. NiBI O Fe BOHMIZ LY SFE i38M L,
PAPEOVE BN W7, BPEM O OB IME X Fe L0 b Ni TR
moTz,

UL EOFERN G, SFE ZHlfT 25 2 & TMME R EE 22 ks
52 EMAFETH V| Co-Cr-Fe-Ni-Mo 2 A 4128V T 0.2%IM /1 % #E
FFLICE FIEMEA NS5 8RR E VAR TH DL Z LRI NT,
ASBITEIANEAT > FAGEOAIRE R L, REF - EHLD
STRIEEROE G LR A& OTREIEICHE B LI-H im0 - F5k
IR Z1T D TETH D,

3. ZEXM
(1) K. Hiyama, K. Ueki, K. Ueda, T. Narushima: “Probing plastic
deformation-related properties in static recrystallized

Co—Cr-Fe-Ni-Mo alloy for biomedical applications,” Mater. Sci.
Eng. A, 899 (2024) 146458.

(2) K. Hiyama et al.: “Effect of Ni and Fe content on the plastic
deformation behavior of Co—Cr-Fe-Ni-Mo alloys: A combined
computational and experimental study,” J. Alloys Compd., 1042
(2025) 183927.

(3) T. Wada, et al.: “Clarification of the effects of carbon and nitrogen
addition on the stacking fault energy in Co-X binary alloys (X = Cr,
W, and Ni) by first-principles calculations,” Comput. Mater. Sci., 262
(2026) 114374.
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Physics, 138 (2025) 113904.

Additional Pinning Effect by Heavy-lon Irradiation in Coated Conductors with Artificial Pinning Centers,
T. Sueyoshi, T. Ozaki, S. Semboshi, H. Sakane, T. Nishizaki, N. Ishikawa, IEEE Transactions on Applied
Superconductivity, 35 (2025) 8000205.

Discontinuous precipitating behavior for Cu-Ni-Si alloy with Mn addition,
S.Z. Han, E.-A. Choi, Sung Hwan Lim, S. Semboshi, Materials Transaction, 66 (2025) 23-28.

DFE study on Precipitation behavior of a-Cu4Ti in Cu-Ti alloys with various additives,
E.-A. Choi, S. Semboshi, H. Kato, S.Z. Han: #i & #i&4, 64 (2025) 317-322.

Pb D3 ARIZIER L7 Cu-Zn-Mn-Ni 27 4 7 ATy habE—A4A( > 3y b OREERRRE,
KWL, SeHBAGL, RASEEE, RS, TR 81L& 8144, 64 (2025) 131-137.

Cu/CudTi BHHG M ORI BESAE AL,
BB, @B, VEpERk, BEHE, T2 8L 8a e, 64 (2025) 77-82.

8 DR E BRI KT T RIHERL O 28,
RERAE, R, RO, MRS, TAER: #1& 854, 64 (2025) 54-58.

Al BEX W Fe ZERM LT- Cu-Ti 84D L7V I EEIZ X DHEERIET,
TR, A, TeiE7e: 8L 8044, 64 (2025) 49-53.

Ni/Al b & 254k &7 Cu-Ni-Al &4 i 5 Hr i
RN, SRMERER, NG, TR, EAAEES: 6 & dE 4, 64 (2025) 25-31.

Guest-Induced Reversible Phase Conversion via Spin Frustration Relief in Spin-Intercalated Layered
Antiferromagnets,
Qingxin Liu, Honoka Nemoto, Wataru Kosaka, and Hitoshi Miyasaka, Adv. Sci. 2025, 12, e07957.

Cooperative Magnetic Phase Evolution via Oxygen Spin Coupling in a Layered Metal-Organic Framework,
Jun Zhang, Yang Cao, Wataru Kosaka, Yasutaka Kitagawa, Hitoshi Miyasaka, J. Am. Chem. Soc. 2025, 147,
35742-35754.

Magnetostructural Correlations in Charge Transfer Ionic Chains Derived from Assembly of Paddlewheel
Diruthenium(Il, IT) Complexes and 7,7,8,8-Tetracyano-p-quinodimethane Derivatives,
Ke Ji, Wataru Kosaka, and Hitoshi Miyasaka, Cryst. Growth Des. 2025, 25, 6745-6753.

Synthesis of Trans-Heteroleptic Carboxylate-Bridged Paddlewheel-type Diruthenium(I,IT) Complexes with
Poly Aromatic Hydrocarbon Carboxylate,

Wataru Kosaka, Taku Kitayama, Tomoka Shimada, Yoshihiro Sekine, and Hitoshi Miyasaka, Chem. Lett. 2025,
54, upaf065.

Introduction of substituents for tuning the redox properties of benzoate-bridged paddlewheel diruthenium(II, II)
complexes: What does the OH group bring?,

Wataru Kosaka, Yudai Watanabe, Taku Kitayama, Chisa Itoh, and Hitoshi Miyasaka, Dalton Trans. 2025, 54,
1838-1849.

Ultrafast Luminescence Detection with Selective Adsorption of Carbon Disulfide in a Gold(I) Metal-Organic
Framework,

Haruka Yoshino, Masaki Saigo, Takumi Ehara, Kiyoshi Miyata, Ken Onda, Jenny Pirillo, Yuh Hijikata, Shinya
Takaishi, Wataru Kosaka, Keni-ichi Otake, Susumu Kitagawa, and Hitoshi Miyasaka, Angew. Chem. Int. Ed.
2025, 64, 202413830 (1-7). <Very Important Paper>

A novel two-step process for enhancing adhesion strength of cold-spray metallization of carbon fiber-reinforced plastics,

Sun J.; Yamanaka K.; Bernard C.; Lei Y.; Zhou S.; Lin H.; Ogawa K.; Chiba A., Materials & Design, 249, (2025),

113568
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62.

Sustainable alloy design: Fe-enhanced Ti alloys for superior mechanical performance in additive manufacturing,
Issariyapat A.; Huang J.; Kariya S.; Chen B.; Li S.; Umeda J.; Yamanaka K.; Chiba A.; Kondoh K., Journal of
Alloys and Compounds, 1010, (2025), 177767

Metallic Ion Release Behaviors from Cobalt-Chromium Alloys Fabricated by Additive Manufacturing with
Mechanical Grinding in an Acidic Saline Solution,

Sakurai N.; Sawada T.; Kuwajima Y.; Yamanaka K.; Nomura N.; Kasahara M.; Chiba A.; Satoh K.; Takemoto S.,
Materials, 18(2), (2025), 432

Effects of Longitudinal External Magnetic Field on Metal Transfer Behavior and Spatter Formation in CO2 Arc Welding,
Le D.K.; Tashiro S.; Xu B.; Murphy A.B.; Trinh Q.N.; Bui V.H.; Yuji T.; Mamat S.B.; Yamanaka K.; Tanaka M.;
Xiao L., Materials, 18(3), (2025), 537

Comparative Study on the Microstructural Evolution and Performance of Cu-5Ag Wires during Cold-drawing
from Powder Metallurgy and Cast States,

Zhou'Y.; Gong X.; Zhang P.; Tang N.; Yamanaka K.; Chiba A.; Li Y., Materials Science and Engineering: A, 929,
(2025), 148055

Exploration of a new AICoCrNiNb high-entropy alloy: in situ alloying of a CoCrMo, M247, and Nb powder
mixture via laser powder bed fusion,

Tsai M.H.; Cheng C.P.; Fu H.C.; Chiba A.; Yamanaka K., Progress in Additive Manufacturing, 10(2), (2025),
1315-1324

Unveiling the influence of printing surfaces in powder bed fusion electron beam melting through multiphysics simulation,
Yim S.; Lee T.; Yanagihara K.; Aoyagi K.; Yamanaka K.; Chiba A., Additive Manufacturing, 102, (2025), 104738

Electron-Beam Powder Bed Fusion of High-Carbon Co—Cr—Mo Alloys for Industrial Applications,
Yamanaka K.; Aota S.; Mori M.; Sasaki N.; Adrien J.; Maire E.; Fabregue D.; Chiba A., Funtai Oyobi Fummatsu
Yakin/Journal of the Japan Society of Powder and Powder Metallurgy, 72, (2025), S409-S414

K E 2P A L7z Ti-Fe _MA&I2B T 558 (LIRT DFFE,
A, XEBAIR, MM (LR, IR, iRk KO ERIG4, 72(3), (2025), 73-78

Comparative evaluation of powder spreading strategies to enhance powder bed quality in powder bed fusion
additive manufacturing: A DEM simulation study,
Yim S.; Wang H.; Aoyagi K.; Yamanaka K.; Chiba A., Powder Technology, 453, (2025), 120614

Influence of bonding agents on metal-ceramic bond strengths for Co-Cr alloy,
Sawada T.; Yamanaka K.; Chiba A.; Takemoto S., Dental Materials Journal, 44(3), (2025), 289-298

Molybdenum segregation at grain boundaries in a nanograined Ni-Mo alloy: Implications for yielding behavior
and plastic deformation modes,
Hao S.; Li J.; Yamanaka K.; Chiba A., Computational Materials Science, 256, (2025), 113973

Influence of particle size distribution on the powder bed quality in the powder bed fusion additive manufacturing process,
Yim S.; Minowa K.; Yamanaka K.; Chiba A., Journal of Materials Research and Technology, 37, (2025), 2038-2050

Enhancing dislocation strengthening in face-centered cubic high-entropy alloys through interstitial nitrogen,
Yamanaka K.; Mori M.; Yoshida K.; Onuki Y.; Sato S., Applied Materials Today, 45, (2025), 102834

Understanding the potential of solute trapping induced by rapid solidification in powder bed fusion additive
manufacturing,

Zhou'Y.; Lei Y.; Yamanaka K.; Li Y.; Wang H.; Chen H.; Chiba A., Journal of Materials Processing Technology,
342, (2025), 118939

Effect of external magnetic field on arc characteristics and weld bead formation in metal-cored arc welding,
Bui V.H.; Trinh Q.N.; Le D.K.; Tashiro S.; Han L.D.; Phan H.L.; Murphy A.B.; Yamanaka K.; Tanaka M.; Xiao
L., The International Journal of Advanced Manufacturing Technology, 140(9-10), (2025), 4845-4858

Regulating the microstructure and mechanical properties of Co-Ni-based superalloys via rhenium addition,

Yang Y.; Jiang S.; Gong D.; Pan D.; Yamanaka K.; Chiba A.; Bian H., Materials Science and Engineering: A, 942,
(2025), 148671
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80.

Comparative study of vacuum arc-remelting and spark plasma sintering processes on microstructure and
corrosion behavior of Cp-Ti for biomedical implant applications,

Kunbuala N.; Srirussamee K.; Phamornnak C.; Tunthawiroon P.; Hankoy M.; Yamanaka K.; Kanthachawana A.;
Kitiwan M., Journal of Materials Research and Technology, 39, (2025), 1300-1310

Design and characterization of novel Ti-8Mo- x Fe- y Cu alloys as implant materials: Evaluation of
biocompatibility, mechanical properties, and antibacterial potential,

Senopati G.; Rashid R.A.R.; Juliadmi D.; Prastya M.E.; Mori M.; Yamanaka K.; Kartika I.; Palanisamy S.,
Materials Science and Technology, 41(16), (2025), 1177-1190

Deformation mechanisms of multiphase AICoCuFeNiTi high-entropy alloys revealed by machine learning-
assisted molecular dynamics,
LuY.S.; Yamanaka K.; Ishii H.; Bui T.X.; Hsieh Y.J.; Fang T.H., Materials Today Physics, 59, (2025), 101900

Deformation mechanism of Nb(HfTa)xTiZr refractory high-entropy alloys,
Lu Y.S.; Yamanaka K.; Bui T.X.; Hung Y.X.; Ishii H.; Fang T.H., International Journal of Mechanical Sciences,
307, (2025), 110926

Co-Cr-W-Pt alloys with high X-ray visibility for next-generation balloon-expandable stents,
Nakajima T.; Ito Y.; Ueki K.; Numano T.; Ueda K.; Narushima T., Materials Science and Engineering A, 931,
(2025), 148216

Citric acid-assisted sol—gel synthesis of highly reactive borate-based bioactive glass powders,
Lincuna J.R.S.; Ueda K.; Narushima T., Journal of Non-Crystal Solids, 666, (2025), 123637

Effect of Ni and Fe content on the plastic deformation behavior of Co—Cr—Fe-Ni—-Mo alloys: A combined
computational and experimental study,
Hiyama K.; Nakajima T.; Sahara R.; Ueda K.; Narushima T., Journal of Alloys and Compounds, 1042, (2025), 183927

Removal of oxygen from commercially pure titanium melt via a two-step plasma-arc melting process using hydrogen,
Abe R.; Ueda K.; Narushima T., Materials Transactions, 66, (2025), 1469—1477

ARy BIEIZ R DM E ) VAN T ha—T 4 T TROER L Ag NI X D HTEM DT 5,
EHFAY, B2, NEW GLASS, 40(1), (2025), 25-30
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EREE . EWISI. S, BART ¥ 2a5E 3(1), (2025), 19-24

Precision microfluidic control of neuronal ensembles in cultured cortical networks,
H. Murota, H. Yamamoto, N. Monma, S. Sato, A. Hirano-Iwata, Adv. Mater. Technol. 10, (2025), 2400894.

Directional intermodular coupling enriches functional complexity in biological neuronal networks,
N. Monma, H. Yamamoto, N. Fujiwara, H. Murota, S. Moriya, A. Hirano-Iwata, S. Sato, Neural Netw. 184, (2025),
106967.

Efficient connectivity and intrinsic noise separation in recurrent spiking neural networks trained with e-prop,
D. No¢, H. Yamamoto, Y. Katori, S. Sato, Neuromorphic Computing and Engineering 5, (2025), 044002.

Spike-timing-dependent plasticity offers delay-gated oscillatory potentiation for autaptic weights,
R. Onda, M. Ishida, K. Hattori, H. Yamamoto, T. Tanii, Frontiers in Neural Circuits 19, (2025), 1646317.

Modular architecture confers robustness to damage and facilitates recovery in spiking neural networks modeling
in vitro neurons,

T. Sumi, A. M. Houben, H. Yamamoto, H. Kato, Y. Katori, J. Soriano, A. Hirano-Iwata, Frontiers in Neuroscience
19, (2025), 1570783.

Recent advances in octacalcium phosphate with incorporated carboxylate Ions,
A review, Yokoi T. Chen P. Watanabe M. Kawashita M., Molecules, 30(17), (2025), 3508
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Physicochemical properties and cellular compatibility of calcium phosphate/pyrolytic carbon composites for
artificial bone applications,

Chen P. Usuki S. Kuroyama K. Goto T. Sekino T. Kanetaka H. Hasegawa T. Kawashita M. Yoda T. Yokoi T.,
Journal of Asian Ceramic Societies, 13(3), (2025), 259-266

Development of zirconia/calcium phosphate/pyrolytic carbon composites with nanoscale lamellar-structured
grain boundary phases to control crack propagation for biomedical applications,

Yokoi T. Chen P. Yoshida K. Seo Y. Goto T. Kuroyama K. Sekino T. Hasegawa T. Yoda T. Kanetaka H.
Kawashita M., ACS Applied Nano Materials, 8(14), (2025), 7039-7048

Formation of periodic nanostructures on medical polymer with femtosecond laser for control of cell spreading,
Takenaka K. Chen P. Sato Y. Tsukmaoto M., Journal of Laser Micro Nanoengineering, 19(3), (2025) 204

Enhancing the Photocatalytic Activity and Antibacterial Efficiency of TiO, Nanosheets via Doping with Ag, Cu, or Ce,
Mengtian Jiang, Kosuke Nozaki, Takayuki Mokudai, Yuki Nakano, Motohiro Uo, Kimihiro Yamashita, Satoshi
Ohara, Noriyuki Wakabayashi, ACS APPLIED NANO MATERIALS, 8(22), 2025,11568-11581

Enhanced peri-implantitis management through purple-LED irradiation coupled with silver ion application and
calcium phosphate gene transfection carrier coating,

Taito Iwabuchi, Taichi Tenkumo, Takayuki Mokudai, Masatoshi Takahashi, Toru Ogawa, Keiichi Sasaki,
Nobuhiro Yoda, Scientific Reports, 15(1), 2025

Silver ions and bacteria as promoters of UV-A photocatalysis,
Taito Iwabuchi, Taichi Tenkumo, Takayuki Mokudai, Toru Ogawa, Keiichi Sasaki, Nobuhiro Yoda, Journal of
Photochemistry and Photobiology A: Chemistry, 463, 2025

[ER A

1.

Amorphization of Ge phase in Al-Ge hypoeutectic alloys by suppression of metastable compounds during liquid
quenching (Poster),

Kazuki Inagaki, Rui Yamada, Junpei T. Okada, Masanori Enoki, Takeshi Wada, Hidemi Kato, &t AK—HALF
BARDOT aA v M urRY ™ L2025 2025 4R 11 H 13-14 B, BALRHEKRS. B

Fabrication of hierarchical nanoporous Ni-Mo intermetallic compounds by two-step liquid metal dealloying and
their application to catalysts for hydrogen evolution reaction (Poster),

K. Kaji , T. Wada, R. Song ,H. Kato, AL RK—HEARELRD Y 9 4~ h T AT T A 2025, 2025 4 11 H
13-14 A, BALRCRE, BE

Immiscible Dissimilar Material Joints using Liquid Metal Dealloying (Keynote),
H. Kato, Y. Ohashi, K. Kurabayashi, T. Wada, 5th International Symposium on Nanoporous Materials by Alloy
Corrosion (5th ISNMAC), 2025 4F 10 H 6-8 H, UG EEKAT /L, HA

Microstructure Evolution of Nanoporous FesMog Intermetallic Compounds Fabricated via Liquid Metal
Dealloying,

Ruirui Song, Bowen Tang, Pierre-Antoine Geslin, Takeshi Wada, Hidemi Kato, 5th International Symposium on
Nanoporous Materials by Alloy Corrosion (5th ISNMAC), 2025 4% 10 A 6-8 H, il EEART LV, HA

3D Bicontinuous Nanoporous Silicon Carbide Fabricated by Liquid Metal Deal-loying and Its Applications in
Alkali-Metal Batteries (Poster),

X. Bian, H. Li, T. Ichitsubo, H. Kato, 5th International Symposium on Nanoporous Materials by Alloy Corrosion
(5th ISNMAC), 2025 4= 10 H 6-8 A, IBEEEFT L, AR

Immiscible Fe-Mg joining by eutectic-melt-induced liquid metal dealloying (Poster),
Kota Kurabayashi, Takeshi Wada, and Hidemi Kato, 5th International Symposium on Nanoporous Materials by
Alloy Corrosion (5th ISNMAC), 2025 /=10 A 6-8 H, iBEEEFRT /L, BA

Nanoporous MoS; via Liquid Metal Dealloying and Direct Sulfurization for Energy Storage and Conversion (Poster),
Jiayan Liu, Hidemi Kato, 5th International Symposium on Nanoporous Materials by Alloy Corrosion (5th
ISNMACQ), 2025 4- 10 A 6-8 B, iBEEEEART V., BA

Ultrasonic Welding of Garnet Solid Electrolyte with Li Metal Anode for Improved Interfacial Contact (Poster),
Eric jianfeng Cheng, Mikihisa Fukuda, Hidemi Kato, The 5th International Symposium on Design & Engineering
by Joint Inverse Innovation for Materials Architecture (DEJI’MA), 2025 4= 10 H 1-2 H, KK KFH.2 B+t
A= BA
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3D Bicontinuous Nanoporous Silicon Carbide Fabricated by Liquid Metal Dealloying and Its Applications in
Alkali-Metal Batteries,

X. Bian, H. Li, T. Ichitsubo and H. Kato, 76th Annual Meeting of the International Society of Electrochemistry,
20259 A 7-12 H, v A, FAY

Temperature-dependent Formation of Nanoporous Intermetallic Compounds in Liquid Metal Dealloying (Invited),
Song Ruirui, Hidemi Kato, H[EFEIKZ> 2025,2025 457 H 5-8 H, BEMEERSHEE SO, FE

Microstructural morphology effects on the strength of Fe-Mg joint produced by eutectic-melt-induced liquid

metal dealloying

Kota Kurabayashi, Takeshi Wada, Hidemi Kato, The 20th International Conference on Strength of Materials
(ICSMA20) , 202546 H 2-6 H, ENLRESEBS SR, BA

Magnetic and transport properties of ferrimagnetic chalcogenide compounds (Cr,Fe)Z (Z =S, Se) (Oral),
W. Yin, M. Miyakawa, R.Y. Umetsu, The 7th International Conference of Asian Union of Magnetics Societies
(IcAUMS2025), 21-24 April 2025, Okinawa, Japan

Cooling rate dependence of magnetostriction on melt-spun ribbons of Fe-Ga alloy and the rare earth elements
doping (Poster),

L. Chen, R. Y. Umetsu, The 7th International Conference of Asian Union of Magnetics Societies (IcCAUMS2025),
21-24 April 2025, Okinawa, Japan

Electrical transport properties of CooMnGa and Co,MnSi bulk single crystals (Poster),
G. Mimuro, T. Tanaka, T. Kubota, S. Kokado, R. Umetsu, The 7th International Conference of Asian Union of
Magnetics Societies (IcAUMS2025), 21-24 April 2025, Okinawa, Japan

Tunable Magnetic Properties and Phase Stability in (Cr,Fe)(S,Se) Chalcogenides for Spintronic Applications (Poster),
W. Yin, M. Miyakawa, R. Umetsu” Joint European Magnetic Symposia (JEMS), August 24 to 29, 2025, in
a hybrid format, Westend Campus of Goethe University Frankfurt, Germany (Online)

Correlation between giant magnetostriction and the microstructure in Fe-Ga and La doped melt-spun ribbons (Oral),
L. Chen, M. Sato, R. Umetsu, Joint European Magnetic Symposia (JEMS), August 24 to 29, 2025, Westend
Campus of Goethe University Frankfurt, Germany

Electrical Transport Properties of Bulk Single Crystals of Co-based Heusler Alloys (Poster),
G. Mimuro, T. Tanaka, S. Kokado, T, Kubota, R. Umetsu, Joint European Magnetic Symposia (JEMS), August
24 to 29, 2025, Westend Campus of Goethe University Frankfurt, Germany

Electronic state and Magnetic properties of half-metal type Heusler alloys (Invited)”, R.Y. Umetsu
INTERNATIONAL CONFERENCE Modern Problems of Solid-State Physics and Magnetism, September 24-26,
2025, Kyiv, Ukraine (Online)

Characterization of FegxGag powder fabricated by gas atomizing

L. Chen, M. Sato, and R.Y. Umetsu, The 5th International Symposium on Design & Engineering by Joint Inverse
Innovation for Materials Arichitecutere (DEJI2MA 2025), 1-2 October 2025, The University of Osaka Nakanoshima
Center, Osaka, Japan

Detecting the half-metallic electronic states in Heusler alloys (Invited),
Rie Y. Umetsu, Asia-Pacific Conference on Condensed Matter Physics, Wagga-AC2MP 2026, 13-19" February
2026, Charles Sturt University, Wagga Wagga, Australia

Chemo-Switchable MOF Magnets (Invited),
H. Miyasaka, The 7th International Conference of Asian Union of Magnetics Societies (IcAUMS2025), 2025 4
4 H 21-24 H,Okinawa, Japan

Nature of Magnetic Phases in Spin-Intercalated Layered MOF Magnets (Invited),
H. Miyasaka, Advances in Coordination Chemistry 2025, A Bridging Symposium Between Japan and Korea,
2025 4 8 J1 5-8 H, HHRKE, Japan

Magnetic Sponges for Switching (Invited),

H. Miyasaka, 14™ China-Japan Joint Symposium on Metal Cluster Compounds, 2025 4= 10 H 17-23 H, Xiamen,
Fujian, China
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Magnetic Phase Evolution via O> Spin Coupling in Layered Metal-Organic Framework Magnets (Keynote),
H. Miyasaka, 10" Asian Conference on Coordination Chemistry (ACCC10), 2025 4= 10 A 24-27 H, Vietnam

Phase Switching via Spin Frustration in Spin-Intercalated Layered MOF Antiferromagnets (Invited),
H. Miyasaka, 19" International Conference on Molecular Magnetism 2025 (ICMM2025), 2025 4= 10 H 27-31
H, Bordeaux, France

Phase Switching via Spin Frustration in Spin-Intercalated Layered MOF Magnets (Invited),
H. Miyasaka, International Chemical Congress of Pacific Basin Societies 2025 (Pacifichem2025), 2025 4% 12 A
15-20 H, Honolulu, Hawaii, USA

Microstructural evolution and strengthening mechanisms of additively manufactured alloys: Neutron diffraction
study (Invited),
Kenta YAMANAKA, Additive Manufacturing Workshop@THU, 2025.4.18, Beijing, China

Revealing and manipulating strengthening mechanisms in additively manufactured Ti—6Al-4V alloys via
electron beam powder bed fusion,

Kenta YAMANAKA, Manami MORI, Neeraphat Kunbuala, Phacharaphon Tunthawiroon, Shota Kariya,
Katsuyoshi Kondoh, Yusuke ONUKI, Shigeo SATO, Akihiko CHIBA, ICSMAZ20, 2025.6.3, Kyoto, Japan

Refractory metal additive manufacturing using electron beam powder bed fusion (Keynote),

Kenta YAMANAKA, Nanato SATO, Yumeka SUZUKI, Manami MORI, Satoshi ONO, Akimine HATSUDA,
Takashi SATOH, Hironobu MANABE, The 4th Asia-Pacific International Conference on Additive Manufacturing
(APICAM 2025), 2025.7.2, Melbourne, Australia

Fabrication and characterization of recycled zirconia by spark plasma sintering (Poster),
Hui YANG, Guang HONG, Kenta YAMANAKA. The 7th International Symposium on Visualization in Joining
& Welding Science through Advanced Measurements and Simulation (Visual-JW), 2025.10.1, Osaka, Japan

Evaluation of corrosion behavior of Ti-6Al-4V by electron beam power bed fusion (Poster)

Neeraphat KUNBUALA, Manami MORI, Phacharaphon TUNTHAWIROON, Kenta YAMANAKA, The 7th
International Symposium on Visualization in Joining & Welding Science through Advanced Measurements and
Simulation (Visual-JW), 2025.10.1, Osaka, Japan

Optimization of composition and thermomechanical processing in bioabsorbable Fe—Mn alloys (Poster),

Hiroya ISHII, Manami MORI, Kenta YAMANAKA, The 7th International Symposium on Visualization in
Joining & Welding Science through Advanced Measurements and Simulation (Visual-JW), 2025.10.1, Osaka,
Japan

Neutron Diffraction Characterization for Microstructural Evolution in Metal Additive Manufacturing (Invited),
Kenta YAMANAKA, The 7th International Symposium on Visualization in Joining & Welding Science through
Advanced Measurements and Simulation (Visual-JW), 2025.10.2, Osaka, Japan

Microstructural Engineering and Crack Mitigation in Electron Beam Powder Bed Fusion of Pure Tungsten (Invited),
Kenta YAMANAKA, Nanato SATO, Yumeka SUZUKI, Manami MORI, Satoshi ONO, Akimine HATSUDA,
Takashi SATOH, Hironobu MANABE, ASTM ICAM 2025, 2025.10.9, Las Vegas, USA

Suppression of abnormal grain growth during spark plasma sintering of recycled dental zirconia (Poster),
Hui YANG, Guang HONG, Kenta YAMANAKA. National Taipei University of Technology & Tohoku University
Joint Symposium 2025, 2025.11.13, Taipei, Taiwan

Preparation of a martensitic Fe—10Mn alloy for bioabsorbable implants (Poster),
Hiroya Ishii, Manami Mori, Kenta Yamanaka, 2025 Tohoku NTUT Joint Symposium, 2025.11.13, Taipei, Taiwan

(7 &) Ultra-High Preheating Enables Microstructural Engineering of Pure Tungsten by Electron Beam Powder
Bed Fusion,
Kenta YAMANAKA, Nanato SATO, Yumeka SUZUKI, Manami MORI, Satoshi ONO, Akimine HATSUDA,
Takashi SATOH, Hironobu MANABE, TMS 2026, 2026.3.18, San Diego, USA

Carbon- and Platinum-Modified Co-Cr Alloys for Thin-Strut Stents (Keynote lecture),

Takayuki NARUSHIMA, Sukma Suci FRIANDANI, Tomoki NAKAJIMA, Kyosuke UEDA, Ryoji SAHARA,
and ALFIRANO, The 4th Broad Exposure Science and Technology (BEST 2025), 2025.8.7, Denpasar Selatan,
Indonesia
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Formation of Visible-Light Responsive TiO; Layers on Titanium by Two-Step Thermal Oxidation and Evaluation
of their Antibacterial Activity (Invited),

Kyosuke. UEDA, Takayuki NARUSHIMA, Taipei Tech & Tohoku University (School of Engineering) 2025 Joint
Symposium, 2025.11.17-18, Taipei, Taiwan

Synthesis of Borate Bioactive Glass Powders via the Sol-gel Method Using Nitrate Precursors,
Kyosuke UEDA, Jun Rey Sullano LINCUNA, Takayuki NARUSHIMA, The 39th International Korea-Japan
Seminar on Ceramics (K-J Ceramics 39), 2025.11.20-21, Jeju, Korea

Visible-light-induced Photocatalytic and Antibacterial Activities of Nitrogen-doped TiO; Films Fabricated via
Reactive Sputtering (Poster),

Sunyong SHIM, Kyosuke UEDA, Kouetsu. OGASAWARA, Takayuki NARUSHIMA, The 39th International
Korea-Japan Seminar on Ceramics (K-J Ceramics 39), 2025.11.20-21, Jeju, Korea

Synaptic selection rule for single neurons in an autaptic culture with STDP (Poster),

R. Onda, M. Yamazoe, K. Oishi, Y. Kuwabara, M. Ishida, H. Yamamoto, T. Tanii, The Future of Computing:
Perspectives (The 13th RIEC International Symposium on Brain Functions and Brain Computer), 2025/2/25-28,
Sendai, Japan

Bioengineering platforms for constructing and probing neuronal computations (Invited),
H. Yamamoto, 8th FRIS-TFC Collaboration Event: Interdisciplinary Seminar on Advanced Bioelectronics at the
Interface of Engineering and Life Sciences, 2025.10.20, Sendai, Japan

Reservoir computing with biological neural networks: A bottom-up approach to neural computation (Invited),
H. Yamamoto, 5th Workshop on Neuroengineering: Al in Neuroscience, 2025/10/27-28, Porto, Portugal

The Effect of Spot Size on Layer Formation Efficiency in Pure Copper Coating using Multi-beam Laser Metal
Deposition with Blue Diode Lasers,

Tamaki YOSHIDA, Yuji SATO, Keisuke TAKENAKA, Peng CHEN, Takayuki MOKUDAI, Yorihiro
YAMASHITA, Masahiro TSUKAMOTO, Lasers in Manufacturing 2025 (LiM 2025), 2025.6.23-26, Munich,
Germany.

Time-Dependent Effects of Nitrogen Doping on Titanium Surfaces: Enhancing Antibacterial Activity and
Cytocompatibility,

Mohammed N AIl-DUAIS, Li CHANG, Peng CHEN, Taishi YOKOI, Takayuki MOKUDAI, Masakazu
KAWASHITA, Hiroyasu KANETAKA, Interface Summer Seminar 2025-The 20th International Workshop on
Biomaterials in Interface Science, 2025.8.1, Sendai, Japan.

Formation of Periodic Nanostructures on Biomaterials with Femtosecond Laser Irradiation,

Keisuke TAKENAKA, Peng CHEN, Yuji SATO, Takayuki MOKUDAI, Hiroyasu KANETAKA, Masahiro
TSUKAMOTO, The 5th International Symposium on Design & Engineering by Joint Inverse Innovation for
Materials Architecture (DEJI’MA2025), 2025.10.1-2, Osaka, Japan

The Effects of Processed Minerals Derived from the Great Salt Lake on Cells,

Takayuki MOKUDALI, Seiko NAKAGAWA, Hiroyasu KANETAKA, Pen CHEN, Kazuo ODA, Hiroya ABE,
Yoshimi NIWANO, The 5th International Symposium on Design & Engineering by Joint Inverse Innovation for
Materials Architecture (DEJI?MA2025), 2025.10.1-2, Osaka, Japan

Development of Pure Copper Coating on a Titanium Substrate for Antimicrobial Functionality in Dental Implants
Using Multi-Beam Laser Metal Deposition withBlue Diode Lasers,

Tamaki YOSHIDA, Yamato FUKUI, Keisuke TAKENAKA, Peng CHEN, Takayuki MOKUDALI, Yuji SATO,
Minoru YOSHIDA, Hiroyasu KANETAKA, Masahiro TSUKAMOTO, The 5th International Symposium on
Design & Engineering by Joint Inverse Innovation for Materials Architecture (DEJI’MA2025), 2025.10.1-2,
Osaka, Japan

Optimizing Nitrogen Doping Duration for Antibacterial and Biocompatible Titanium Surfaces,

Peng CHEN, Mohammed N AI-DUAIS, Li CHANG, Taishi YOKOI, Takayuki MOKUDAI, Masakazu
KAWASHITA, Hiroyasu KANETAKA, The 5th International Symposium on Design & Engineering by Joint
Inverse Innovation for Materials Architecture (DEJI’MA2025), 2025.10.1-2, Osaka, Japan

The Effect of Spot Size on Layer Formation Efficiency in Pure Copper Coating using Multi-beam Laser Metal
Deposition with Blue Diode Lasers,

Tamaki YOSHIDA, Yuji SATO, Keisuke TAKENAKA, Peng CHEN, Takayuki MOKUDAI, Yorihiro
YAMASHITA, Masahiro TSUKAMOTO, The 44th annual International Congress on Applications of Lasers &
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Electro-Optics (ICALEO2025), 2025.10.5-8, Denver, USA.

52. Surface Engineering of Biomedical Metals with Laser Processing (Keynote),
Peng CHEN, Hiroyasu KANETAKA, The Corrosion Science Society of Korea 2025 Fall Conference (CSSK
2025),2025.11.13-15, Yeosu, Korea.
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13. Temperature-dependent Formation of Nanoporous Fe;Mog Intermetallic Compounds in Liquid Metal Dealloying
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15. Improvement of magnetostriction of Galfenol alloy by La doping and microstructure controlling,
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Dopant Screening for Interfacial Energy Control of (Ni,Co0)2Si Precipitates in Cu-Ni-Co-Si Alloys: A First-
Principles Study,
E.-A, Choi, S.Z. Han, IR, TR, AAHIFR, 202511/1, 727 ) =200 L (EET)

Effect of Solute Elements on Copper after Low-Pressure Gas Oxidation,
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Spark plasma sintering of recycled zirconia ceramics: densification, microstructure, and mechanical properties
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Influence of building parameters on corrosion behavior of Ti-6Al-4V fabricated by electron beam power bed fusion,
Neeraphat KUNBUALA, Manami MORI, Phacharaphon TUNTHAWIROON, Kenta YAMANAKA. H A4 )&
SR 2025 AERKII(H 177 R R 2, 2025.9.18, FLIR, AA

Preparation of recycled zirconia powders for use in esthetic dental restorations by wet ball milling technique,
Hui YANG, Guang HONG, Kenta YAMANAKA. H A4 J& 5245 2025 4Rk (55 177 [B0)a# T K23, 2025.9.19,
FLIE, AA
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Influence of unidirectional laser marking in ambient air on the surface properties of biomedical 316L stainless steel,
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Enhancing the clinical applicability of recycled dental zirconia through microstructural and optical optimization
by ball milling (78 A % —5 %),
Hui YANG, Guang HONG, Kenta YAMANAKA, #f 148 [E1& @A T ATafiE 2, 2025.11.27, liH, BA

Effect of Niobium Content on Phases Transformation and Corrosion behavior of Ti-Nb Alloys Fabricated by
Spark Plasma Sintering (48 A % —3¥§ ),

Neeraphat KUNBUALA, Manami MORI, Phacharaphon TUNTHAWIROON, Kenta YAMANAKA, 5 148 [H]
& JEAEHF SR 22, 2025.11.27, A, HA

Spark plasma sintering of a dental recycled zirconia powder: Comparison with conventional sintering,
Hui YANG, Guang HONG, Kenta YAMANAKA, % 26 [Rlil & REREHFIE S, 2025.12.09, fl#H, HA
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Recycling dental zirconia residues via spark plasma sintering: Enhanced densification and mechanical properties,
Hui YANG, Guang HONG, Kenta YAMANAKA, H A& RS2 2026 FFEM(F 178 B)#EH KNS,
2026.3.11-13, TH, HA

Influence of Nb Content on Microstructural Characteristics and Corrosion Behavior of Ti-Nb Alloys Fabricated
by SPS,

Neeraphat KUNBUALA, Manami MORI, Kasama SRIRUSSAMEE, Phacharaphon TUNTHAWIROON, Kenta
YAMANAKA, HA®REFR 2026 FHEMCH 178 [ K=, 2026.3.11-13, T, BA
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Enhancing titanium osteoconductivity by alkali-hot water treatment,
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Acute antimicrobial efficacy of gram-negative bacteria by pure copper coating using multi-beam laser metal
deposition with blue diode lasers,
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Optimizing Nitrogen Doping Duration on Titanium Surfaces for Dual Antibacterial and Cytocompatible
Functions,
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Duration-Dependent Nitrogen Doping Effects on Titanium Surfaces: Optimizing Antibacterial Performance and
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Enhancing the clinical applicability of recycled dental zirconia through microstructural and optical optimization
by ball milling,
Hui YANG, 2025 4 11 J 27 H

9. —MUEEANABERSME FIELEmE,
N AR ] 3 2 F V7= BT AL ER O 83k & T2p s I B3 D AfFgE
(A, 2025 £ 11 A 7 B

10, —MRALEE AN B AR RS 242 2025 4R B HIFITE,
STDP Rl 7 1 7 CMOS [RIEF24E & 3 Fa 2 A 7 ~DIisH,
R, SPA #7, IARIE, e, 2025 45 11 4 22 H

11. The 44th annual International Congress on Applications of Lasers & Electro-Optics (ICALEO2025)
ICALEO2025 Student Paper Award 2nd Place,
Multi-Beam Laser Metal Deposition of Pure Copper on a Titanium Substrate with Blue Diode Lasers for Surface
Functionalization of Dental Implants,
Tamaki Yoshida, Yuji Sato, Keisuke Takenaka, Satoshi Yoshida, Peng Chen, Hiroyasu Kanetaka, Takayuki
Mokudai, Nobuhiro Matsushita, Masahiro Tsukamoto, 2025 4 10 A 5-8 H

[ZL 20 Y —=x]
1. FERERREOUERD 2 REERSTE TRIEICERN TRV Z L 2R
2025429 A 16 A, HILKY
https://www.tohoku.ac.jp/japanese/2025/09/press20250916-02-Garnet.html

2. BMRFEOWE THMADEELBLL —MEOEF AL ZRM LIS F7T 34 A~DIEHIZEFH—
202510 2 A (RAERS:, KBRKF)
https://www.tohoku.ac.jp/japanese/2025/10/press20251002-01-magnet.html

3. BRWE DN ORME TR T 7 A b b—a UHO RS B 2SS — T e S
R CEIES 295 F7 A A~DIE I —
202548 A 8 H (CHRALKR)
https://www.tohoku.ac.jp/japanese/2025/08/press20250808-02-Frustration.html

[#F7F]
1. RHDOLF : METHOD FOR MANUFACTURING METAL SOLID-TO-METAL SOLID BONED BODY,
AND COMPOSITE MEMBER
J&HA# : Hidemi KATO, Kota KURABAYASHI, Yusuke OHASHI
KEHEER ;2025 4E 11 A 24 H
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The 7th International Symposium on Visualization in Joining & Welding (Visual-JW 2025) and
the 5th International Symposium on Design & Engineering by Joint Inverse Innovation for
Materials Architecture (DEJIZMA-5)
BHfEH - 2025410 H 1 H-2 H Tofe © KBRS A REIZEAT
Bt « KBk KxRZF=hoE® 2 — B ——
FFHB L OMEH 2
FA R e 2

Zhou Weiwei [Design of MXene-reinforced Silver Matrix Composites

via Powder Metallurgy]
Moe Sandar Kyaw [Innovative Laser-Mediated Anti-Inflammatory
Therapy for Treatment Resistant Apical S e
Periodontitis] S RAJU/RCIW

Tha Regnamn i il Ffort U
Riroarch Ganter on Joining aed Woddieg

Kenta Yamanaka [Neutron Diffraction Characterization for
Microstructural Evolution in Metal Additive
Manufacturing]

AL —FER

Takayuki Mokudai [The Effects of Processed Minerals Derived from the Great Salt Lake on Cells]

Eric Cheng [Ultrasonic Welding of Gamet Solid Electrolyte with Li Metal Anode for improved Interfacial
Contact]

Peng Chen [Optimizing Nitrogen Doping Duration for Antibacterial and Biocompatible Titanium Surfaces]

Likun Chen [Characterization of Feg2Gais Powder Fabricated by Gas Atomizing]

Neeraphat Kunbuala [Evaluation of Corrosion Behavior of Ti-6Al-4V by Electron Beam Powder Bed Fusion]

Hui Yang [Fabrication and Characterization of Recycled Zirconia by Spark Plasma Sintering]

Hiroya Ishii [Optimization of Composition and Thermomechanical Processing in Bioabsorbable Fe-Mn Alloys]

NG EE =
BAfE R : 2026 53 H 14 B Ff# : HERERY (HERER KT -
BfEHE : ORI SR 3 B R ovansrens
RFKE R LOER 6HAEFTEHE TS 7 b
N LB
M PR [(CrFe)Ss /L= 7 A MLAOZE SRR R & 15 ’
HIPEE) : /
jﬁx & \__%ﬁ% = HEZBEEH (5.500M)
L 13:00~17:00 (RERE D >
BB BB REE RS JOERIC K D — AR R T A mempRaas
kAl Co-Cr-Fe-Ni-Mo &4 DA ZIF T Fe * Ni fg.jq;.:ej o
DELEREA] — o ——
NG CHI HO [Strength Meets Machinability: The Synergistic Role of p- el

2 RFA-NPELA
jwri-d-cons Soffice.osaka-u.

Isomorphous Elements in 3D Printed Titanium Alloys]

B R [T7RrA U ZIZE 0BT Fe-Mg fifFIREEIC KT
B D 5

BN S [@REGEERE 2 OO MAX FHO AR

MR TER [~ A 7 iR T S R AN TR R R O R - (R R O fiR AT ]

B M5 [Rapid antimicrobial activity of pure copper coatings fabricated by multi-beam blue diode
laser cladding]

BN &z BRI T 2800 2 i biE RN & Aid~ 0528
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Sk TTERE
The 20th International Workshop on Biomaterials in Interface Science (F/#)
PfER - SF1 748 H 4 A
PIETES : A 77U » MBI AL KRBT JE R A
SN 684 (9 BXIMH 56 44, A>T A 124)
FERATEL - FFFERTE 4 7R, AERZEE 21 1F

RALRT: (R EMIFTERT. Kb i e .
N ) R Interface Summer Seminar
B REZEBLE TMIERN & BB R R 2025
Hﬂliﬁﬁ%‘%ﬁﬁ@ﬁ%ﬁli D . Eﬁg*j—ﬂq;gszﬁ The1uth|ntematiuna|Wu?rshoponB|orﬁa1eﬁ|slnlntarfacescience

Invited Speaker:

L L?LCII%\% Ty 70753‘/\/( - U ]\ﬂ:zj—:t Prof. HEW“ (Chosun University)
n

Prof. Chun-| (National Yangyy‘ug Chiao Tung University)
"(‘j@j}’@‘ = j”b\ W%@ﬁ}%% 7"))% 5 ilz%‘%ﬁfj 7255 Prof. Wei-Ning Lee (The University of Hong Kong)
. g Chengfei ( The University of Hong Kong)
f}:ﬁ 0)% & 7’2 D \35 l/ f:o E{Z'—qq*q'@ Fﬂlﬁ%é W_ &\j: N *j*;{’ * N huﬁu%;e::;riﬁmsﬁimg%kyo Medical and Derl.llu;x!ersity,
B BIR LT, LW o e BT DT % 58 August 1, 2025 (Fri) 9:00 = 17:00
DFENAFIR 720D £,

Hybrid Meeting (IMR and Online)
KT —27 v a v 7. 260 R EHEE 2 R ' D Oral Health Care
Topics

St
@ Biomaterial

LU, BRI A TR 5 7230 O BRI 72 5 8 & S o e e

LCEMMICBELTWEST, KUY—F a3y Online registration

FClX. 4 DOEFEFT —~ (Oral Health Care, Please register by July 25, 2025 (Fri.), Japan standard time

# We will send the URL for participating in the seminar to all the applicants by the date of the seminar
# Deadline for Abstract Submission: July 11 Fri., 2025

Young innovators, Biomedical = Engineering
Biomaterials) (2453 & | #fFRH IS & O —fikam i
BTDIE Lic, AR E LTI, @RiTE s [ e e

FET Iy s AOWMMESI, RESEER,

MIIGE & O EIEM e EMFERRRP A S E Lic, KU—7 v a vy 7 X0 sz
TGS 7 A0 U CL MBI L IR ORE I K D8 LRSS O AT RENE S 7RI
SNFE LT, o, HRMEESLTFAEILL o T, BBHOMRICAND & & b, EEERY
Ay MU= 2T D EERTE - ZROME LR E LI,

https://forms.gle/pgJFcCkYeYsrgDseA
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and Engineering by Joint Inverse Innovation for Material Architecture-] 313, #7
LOHERFE T S 0—FThb [V T7—AL I R=av]| LWHSBEDD & SREOH
TN EEL, 2D OLDER, HEEREICL-TEFNH - ARERREELT FN5
EERTAHZEEAHNELTNE T,
AREETIE RIRKZHESBIEER. BALKZEBAMEIF7EAT. &5 B RFER KM
Bl AT LG BEREARE S - I TR AEE, ERERERE T O T TR
R WFEFT B KO EEMR TR FERT O SRR - DS, T2 N OMERE, BMAZEIAE L. 4
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Fo /o RBHICBWTHEESNTW AR ERRZEO—FIL. EEEOHFFANERKELTNE T,
REFEZEIZ2005F BN EBA T A - BEMBHEERMMAR O 2/ MOREH L, BREEEIEALT
=LV A EEETR{EL DD, 20 EICED IR OHSERT. iFMOAMERZBRRLCHELTEE
UTzo 2022 A5 DOFEMEVIRELEGIFVR LA BEE Lz, BELZ—BEMSELEEBIC. TNETORK
BUEFEZDHEI MPRAEHKBLTWEHATOH VLT, 5%, Filoett 2P AZ HFEOBRICENT /2, &
Feuprel, FEralH oMEL & RE st S EE A BIE LT R - BENE I EEED LA R E .,
HEMFEZ —BEDOTENDET,
BROERO TR, e IALLBEVWEL ETET,
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Design & Engineering by Joint Inverse Innovation for Materials Architecture
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